CpG oligodeoxynucleotide enhances tumor response to radiation.
CpG oligodeoxynucleotides (ODNs) are synthetic DNA sequences containing unmethylated cytosine-guanine motifs with potent immunomodulatory effects. Via Toll-like receptor 9 agonism of dendritic cells and B cells, CpG ODNs induce cytokines, activate natural killer cells, and elicit vigorous T-cell responses that lead to significant antitumor effects, including improved efficacy of chemotherapeutic agents. On the basis of these properties of CpG ODNs, we tested whether they also could enhance tumor response to radiotherapy. Using an immunogenic mouse tumor, designated FSa, the response to radiotherapy was assayed by tumor growth delay and tumor cure rate (TCD(50), radiation dose yielding 50% tumor cure rate). Treatments were initiated when established tumors were either 6 or 8 mm in diameter. CpG ODN as a single agent given s.c. peritumorally had little effect on tumor growth; however, it dramatically enhanced tumor growth delay in response to single-dose radiation by a factor of 2.58-2.65. CpG ODN also dramatically improved tumor radiocurability, reducing the TCD(50) by a factor of 1.93, from 39.6 (36.1-43.1) Gy to 20.5 (14.3-25.7) Gy. The CpG ODN-induced enhancement of tumor radioresponse was diminished in tumor-bearing mice immunocompromised by sublethal whole-body radiation. Tumors treated with CpG ODN and radiation showed histologic changes characterized by increased necrosis, heavy infiltration by host inflammatory cells (lymphocytes and granulocytes), and reduced tumor cell density. These results show that CpG ODNs are potent enhancers of tumor radioresponse and as such have potential to improve clinical radiotherapy.